Unilateral focal burn injury is followed by long-lasting bilateral allodynia and neuronal hyperexcitability in spinal cord dorsal horn.
Pain after burn injury can be intense and long lasting. Treatment is often ineffective, and there is a need for increased knowledge of the underlying pain mechanisms. In the present study, we established a unilateral partial-thickness burn injury model, which produces ipsilateral mechanical allodynia soon after injury, followed by contralateral allodynia. Chronic bilateral allodynia lasts up to 8 weeks postinjury in this model. In addition to the change in pain behavior, electrophysiological analyses showed that dorsal horn neurons become hyperexcitable and display significantly increased evoked activity with enlarged receptive fields, initially on the side ipsilateral to the injury, and subsequently on both sides of the spinal cord. It is known that, following nerve injury, activation of p38 mitogen-activated protein kinase (MAPK) pathways within spinal microglia contributes to the pathogenesis of pain. In our burn injury model, rapid and prolonged activation of phospho-p38-expressing microglia occurs bilaterally in the spinal cord dorsal horn. Taken together, these data demonstrate that a unilateral peripheral burn injury can produce long-lasting allodynia that can spread to the contralateral limb, together with dorsal horn neuronal hyperexcitability and microglial activation on both ipsilateral and contralateral sides of the spinal cord. Our results suggest that central neuropathic mechanisms can contribute to pain after burn injury. Mechanisms contributing to pain following burn injury are incompletely understood. In a novel animal model of burn injury, we have demonstrated hyperexcitability of second-order sensory neurons, activation of microglia, and chronic bilateral pain following the burn injury. This work identifies potential therapeutic targets to alleviate pain after burn injury.